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Abstract 
The decision-making process concerning tourism destination choices is nowadays strictly related to the information gathered 
online and social media are the new form of tourist information offices. Viral diffusion of information through social 
communities influences and promotes the image and reputation of a tourist destination. New media are therefore crucial in 
discovering and enhancing notoriety of natural and cultural heritage of small or less known areas.  We present, by means of a 
multicriteria methodology, a way to summarize customer (tourist) evaluations of a destination and to compare them with the 
DMO (Destination Management Organization) evaluation in terms of, e.g., cultural heritage, attractions and natural resources. 
The results are expressed as inductive rules representing how multiple ratings and reviews posted by tourists could be conveyed 
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1. On-line evaluations of tourism products 
Information on travel destinations flow abundantly on the web, Internet, and social media in particular, are 
currently used to gather information on tourism products and to purchase them. The intrinsic characteristics of 
tourism products, requiring high levels of information, has been recognized since a long time as a reason for making 
them an area of extensive use of Information and Communication Technologies, ICTs (Poon, 1993; Garcia-
Gonzalez and Mugica, 2012). Therefore ICTs play a fundamental role in determining the competitiveness of tourism 
destinations (Buhalis and Law, 2008).  
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Products and services of the tourism industry are intangibles that are bought far away from the place of 
consumption and much time before their usage. Consumers require therefore detailed and reliable information about 
tourism products and, accordingly, consumption decisions are strictly related to the information gathered on-line. 
This is a reason why the features of the Web 2.0 became so important for the tourism industry in recent years. As 
reported in the ITB World Travel Trends Report 2013/14 (ITB, 2013), Internet as a booking channel raised a market 
share of 65%, which, by the way, ITB considers as to be close to a saturation level, and mobile bookings are 
growing fast. In particular traffic on tourism websites that allow consumer evaluations is very intensive (traffic data 
as reported by www.alexa.com on 17 February, 2014, assign to booking.com place 139 in the ranking of world sites, 
while tripadvisor.com and expedia.com remarkably reach places 221 and 541, respectively). 
The Web 2.0 involves higher transparency of pricing policies and offers to the consumer a better understanding 
of the quality of a tourism product, thus redefining power positions in the market (Berne et al., 2012). As a matter of 
fact, social media, and virally diffused advices, are often decisive for the final choice of hotels (Christou and Nella, 
2011); positive or negative word of mouth, so as high or low evaluations, can have an important impact on sales 
(Spark and Browning, 2011). 
On the other hand, the huge amount of data on customer satisfaction that can be collected are exploited also using 
advanced techniques like text mining and content analysis in order to understand customers’ satisfaction and choice 
determinants (Li et al., 2013). But we argue that those data actually are under-exploited. Consider for example 
cultural or natural heritage: they definitely enhance the use of local resources and assets by visitors but cultural 
heritage or even fresh air alone are not sufficient for the development of the tourism industry in a territory (Román 
et al., 2000). Among more traditional push and pull market factors, the subjective experience of customers spread 
throughout the web by means of social networks, strongly motivates (or demotivates) new tourist to visit small 
towns or rural areas (Madden and Shipley, 2012). Tourists love to share information, photos, comments and travel 
suggestions on a hotel, a restaurant or a destination and success of a tourism product is strongly supported by the 
positive marketing effect of a favorable “word-of-net” (Lee et al., 2011; Moutinho et al., 2011; Sotiriadis and van 
Zyl, 2013). 
In this paper we use data collected on a travel website, featuring an interactive travel forum, that aims to promote 
the image and the reputation of tourism destinations. We focus on data concerning the natural and cultural heritage 
of a less known area of Italy, namely Molise and Basilicata, two regions located in south-central Italy. Data consist 
of online assessments released by tourists for destinations in those regions. Tourists visiting a destination reach a 
satisfaction level that depends on their evaluation of the features of the destination that are more closely related to 
their personal motivations and tastes. We propose a way to study the links between the evaluations of single features 
of a destination (like transports, cultural or rural heritage, safety) and the overall assessment of the destination given 
by each tourist. Being aware of the structure of those ties is a tool for stakeholders since it allows a segmentation of 
the market with respect to motivations and needs of visitors, and diversification is a valuable tool for the expansion 
of emerging tourism products, like rural tourism (Romàn et al., 2000).  The present study is part of the research 
Development of a Web marketing tool for assessing and positioning tourist-cultural destinations jointly supported 
by the Department of Management and CISET-International Centre for Studies on Tourism Economics, both of the 
University Ca’ Foscari, Venezia. 
2. Dominance-based Rough Set Approach 
By means of Dominance-based Rough Set Approach (DRSA), a recent multicriteria methodology, we illustrate 
how the evaluations of tourists on that destination can be summarized allowing a straightforward comparison with 
the evaluations of the DMO (Destination Management Organization) concerning cultural heritage, attractions and 
natural resources. The results obtained by means of Rough Set Theory, which has been applied to tourism studies 
several times (see, e.g., Goh and Law, 2003; Law et al., 2004; Liou et al., 2010), are inductive rules representing 
how multiple ratings and reviews posted by tourists could be conveyed into single scores, suitable both for travel 
destination selection and destination performance monitoring.  
Pawlak (Pawlak, 1982) introduced Rough Sets Theory as a new mathematical tool for imperfect data analysis 
where decision rules represent a method to express properties of data: this is due to the definition of a decision rule: 
conditions → decision 
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representing a dependence between condition criteria and decision criteria, which describes in a simple way patterns 
in data and therefore is the best means to communicate the results to the operators.  
For example, with reference to travel destination selection and benchmarking customer, particularly interesting 
are the (tourist) evaluations of a destination in terms of some criteria, e.g., cultural and rural heritage, attractions and 
natural resources, accommodation, information services, activities. Data may be presented in a decision table, that is 
a 4-tuple ܵ ൌ ሺ࣯ǡ ܳǡ ܸǡ ݂ሻ where ࣯ is the finite set of obiects (travel destinations) ሼݔଵǡ ݔଶǡ ǥ ǡ ݔேሽ and it is related to 
the finite set ܳ of ݇ criteria (for example, cultural and rural heritage) ሼݍଵǡ ݍଶǡ ǥ ǡ ݍ௞ሽ,  is the domain set, the union 
of all the domains ௤ܸ೔ (for each ݅ ൌ ͳǡǥ ǡ ݇), i.e. the sets of all the values of each criterion ݍ௜, and  is the information 
function for which ݂ሺݔǡ ݍሻ א ௤ܸ೔ for each pair ሺݔǡ ݍሻ א ࣯ݔܸ. 
Note that the criteria set ܳ is divided into condition criteria ࣝ and decision criteria ࣞ, that is ݍ௜ may represent for 
example the cultural heritage when it is considered as a condition criterion or the final travel evalutation when a 
decision criterion. 
Recently Rough Sets Theory (RST) has been generalized through Dominance-based Rough Set Approach 
(DRSA) in order to be significant for multi-criteria decision analysis. The main role is now played by dominance 
relation which substitutes indiscernibility relation on which the classical RST has been established (Greco et al., 
2001; 2002; 2005). Originally, objects characterized by the same information are considered indiscernible: the 
corresponding equivalence relation enables the splitting of the finite nonempty universe ࣯  into a family of 
equivalence classes (called elementary sets). Unfortunately this appealing idea is failing when objects are described 
by attribute with domains that are preference-orders: in fact, violations of the dominance principle could generate 
inconsistencies.  
The main assumption in DRSA is that each domain ௤ܸ೔  is completely preordered by an outranking relation ؼ୯୧ 
with the following meaning: ݔ ؼ௤௜ ݕ when ݔ is at least as good as ݕ with respect to criterion ݍ௜. Note that if each 
domain ௤ܸ೔  is real valued, then ݔ ؼ௤௜ ݕ if and only if ݂ሺݔǡ ݍ௜ሻ ൒ ݂ሺݕǡ ݍ௜ሻ. 
In the particular case of a decision criterion, to each element in ࣯ is assigned one class ܥ݈௧ ሺݐ א Գሻ such that 
when ݎ ൒ ݏ then each element in ܥ݈௥ is strictly preferred to each element in ܥ݈௦. To this is related the definition of 
upward and downward union of classes ܥ݈௦ as follows:  ܥ݈௧ஹ ൌ ڂ ܥ݈௦௦ஹ௧    ;    ܥ݈௧ஸ ൌ ڂ ܥ݈௦௦ஸ௧ . 
Finally, it is possible to state that ݔܦ௉ݕ, namely ݔ dominates ݕ with respect to each condition criterion in ܲ ك ࣝ, 
if ݔ ؼ௤௜ ݕ for each criterion ݍ௜ א ܲ. Given the partial preordering ܦ௉, two sets are related to each element ݔ in ࣯, 
the P-dominating set and the P-dominated set: ܦ௉ାሺݔሻ ൌ ሼݕ א ܷǣݕܦ௉ݔሽ ;   ܦ௉ି ሺݔሻ ൌ ሼݕ א ܷǣݔܦ௉ݕሽ. 
P-dominating and the P-dominated sets represent the basis of knowledge, that is the knowledge is approximated 
by upward and downward unions of decision classes: the -lower approximation of ܥ݈௧ஹ with respect to ܲ ك ࣝ is  
ܲ ሺܥ݈௧ஹሻ ൌ ሼݔ א ܷǣܦ௉ାሺݔሻ ك ܥ݈௧ஹሽ 
while the -upper approximation of ܥ݈௧ஹ with respect to ܲ ك ࣝ is തܲ
 
ሺܥ݈௧ஹሻ ൌ ሼݔ א ܷǣܦ௉ି ሺݔሻ ת ܥ݈௧ஹ ് ׎ሽ. 
Analogous definitions are those of for -lower and -upper approximations of ܥ݈௧ஸ with respect to ܲ ك ࣝ. 
Note that lower approximations contain elements that certainly belong to upward and downward union of classes, 
while upper approximations contain the elements that could belong to upward and downward union of classes. 
Finally, we recall that approximations satisfy the following set inclusion relations: 
ܲ ሺܥ݈௧ஹሻ ك ܥ݈௧ஹ ك  തܲ ሺܥ݈௧ஹሻ and ܲ ሺܥ݈௧ஸሻ ك ܥ݈௧ஸ ك  തܲ ሺܥ݈௧ஸሻ. 
On dominance relations and approximations so obtained, it is now possible to generate a new description of the 
decision table by decision rules that can be certain, possible and approximate rules. Certain rules follow from lower 
approximations, possible rules are related to upper approximations while approximate rules refer to boundary 
regions, that is regions defined as set difference between -lower and -upper approximations. 
A decision rule is a sequence ܿଵǡ ǥ ǡ ܿ௡ǡ ݀ଵ ǥ ǡ ݀௠ , that is ܿଵǡ ǥ ǡ ܿ௡ ֜ ݀ଵ ǥ ǡ ݀௠  or in short ࣝ ՜ ࣞ, when it is 
supposed that there are ݊ condition attributes and ݉ decision attributes (݊ ൅݉ ൌ ݇ሻ. The strength ıሺࣝǡ ࣞሻ of the 
decision rule ࣝ ՜ ࣞ is represented by the ratio between the support of the decision rule and the cardinality of ࣯, 
that is  
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ıሺࣝǡ ࣞሻ ൌ ȁࣝ ת ࣞȁȁ࣯ȁ  
With reference to the same decision rule ࣝ ՜ ࣞ it is possible to set the definitions of certainty factor, ሺࣝǡࣞሻ, 
and coverage factor, ሺࣝǡ ࣞሻ, as   
ሺࣝǡ ࣞሻ ൌ ȁࣝ ת ࣞȁȁࣝȁ  
 
ሺࣝǡ ࣞሻ ൌ ȁࣝ ת ࣞȁȁࣞȁ ǡ 
 
respectively. Clearly, the last two indexes have a probabilistic meaning: the certainty factor of the decision rule 
represents the conditional probability ʌሺࣞȁࣝሻ that  א ࣞ conditionally to the assumption that  א ࣝ, the coverage 
factor of the decision rule represents the conditional probability ʌሺࣝȁࣞሻ that  א ࣝ conditionally to the assumption 
that  א ࣞ.  In other words, we can write  
 
ሺࣝǡ ࣞሻ ൌ ʌሺࣞȁࣝሻሺࣝǡ ࣞሻ ൌ ʌሺࣝȁࣞሻǤ 
3. Description of the data set  
Data where collected by CISET (Centro Internazionale di Studi sull’Economia Turistica, University Ca’ Foscari, 
Venezia) on the web site of PaesiOnLine srl (www.paesionline.it, www.placesonline.com), a site based on tourist 
information sharing, with 30 millions users per year. The data contain (January, 2014) the evaluations of 90 tourists 
and their assessments concern only rural or very small towns of the two Italian regions of Molise and Basilicata. The 
considered attributes are the following. 
 
Decision attribute 
General evaluation:  this is the only decision attribute we considered and takes integer values from 1 (Horrible) 
to 10 (Wonderful).   
 
Attributes with integer binary values (yes or no): 
Art and Culture (yes = can be classified as a cultural heritage destination)  
Green and wild (yes = can be classified as a rural or natural heritage destination)  
 
Attributes with integer values between 1 and 10: 
Transportation  (1 = lacking; 10 = functional): referred to local transportation 
Safety   (1 = dangerous; 10 = safe) 
Cheapness   (1 = expensive; 10 = affordable) 
Entertainment  (1 = boring; 10 = enjoyable): theatres, cinemas, recreation parks, festivals, and so on 
Attractions   (1 = scarce; 10 = many and assorted): historical, artistic and natural attractions 
Accommodation  (1 = small assortment; 10 = wide assortment): variety and quality of accommodations 
Eating and drinking  (1 = poor; 10 = excellent): variety and quality of dining and drinking opportunities  
Welcome   (1 = poor; 10 = feeling at home): host population and environment warmth  
Services for tourists  (1 = none; 10 = plenty): quality and variety of information services 
Accessibility   (1 = not accessible; 10 = accessible): accessibility to buildings, attractions, and so on 
Things to do   (1 = few; 10 = many and varied): activities that can be carried out at the destination 
Shopping   (1 = none; 10 = wide range): quality and variety of stores and local products 
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4. Main Results  
The DRSA has been used in order to identify motivations of high or low overall evaluation of a destination (see 
Liou, 2011).  We used the program jMAF for dominance-based rough set data analysis with the algorithm VC-
DOMLEM (Błaszczynski et al., 2011; Błaszczynski et al., 2012). The complete analysis of the 90 records requires 
about one second (1141 ms) on a netbook ASUS EeePC processor Intel Atom 1.60GHz Ram 1 GB Windows XP 
Service Pack 3. Let us consider some examples of the rules (implications) generated by the rough set methodology 
(see Table 1). 
Rule 1: rural heritage destination and excellent accessibility ensure a superior general evaluation 
Namely, if destination can be classified as a rural heritage place and accessibility score is at least 10 then necessarily 
the general evaluation is 10. Note that nearly 28% of tourists who strongly recommend the destination evaluated the 
place as a rural heritage with at least excellent accessibility. More remarkably, all those people who classify a place 
as a rural heritage destination with highest accessibility, strongly recommend it. Note that this is the first at least 
rule, namely we are referring to the at least class ܥ݈௧ஹ. 
 
Rule 2: rural heritage destination with activities and warm and welcoming place obtains a high general evaluation 
This rule considers the decision makers who classified a destination as a rural heritage place with at least 9 welcome 
score and at least 7 activities rating, with at least 9 as general evaluation. In this case all the visitors who categorized 
the rural heritage place with high (i.e. greater than 9) friendliness and noteworthy (i.e. at least 7) things to do, ranked 
the destination as a very lovely (i.e. at least 9 grade) place. The coverage level ensures that 53% of tourists 
recommending the destination with high score (at least 9) classified it as a rural heritage place with welcome level of 
at least 9 value and activities score of at least 7. 
 
Rules 3 and 4: cultural heritage destinations in Basilicata with activities or attractions exhibit a high general 
evaluation 
Both this rules assign to art and culture places that are located in Basilicata a final score of at least 8 if there are 
enough (i.e. greater then 8) activities that are carried out at the destinations or adequate (i.e. greater then 8) 
attractions that can be historical, natural or artistic entertainments. These rules represent an example of implications 
in which one of the conditional attributes is referred to a particular region (Basilicata). In both rules the certainty 
level is almost high (nearly 71-75%) and the coverage is similar (31-39%). 
 
Rule 5: destinations with attractions and refreshment opportunities exhibit at least a good general evaluation 
This rule involves attractions together with variety and quality of food and beverage opportunities as condition 
criteria, both with at least score 7, together with an overall evaluation of the destination with at least level 7. It 
happens that 98% of tourists ranking the place as good (at least 7) with respect to both attractions and food and 
beverage opportunities recommend the destination with a good general evaluation (at least 7). 
 
Rule 6: warm and welcoming places with activities admit at least a good general evaluation 
Namely, if destination offers warm and welcoming places with activities with both scores at least 7, then general 
evaluation is necessarily good (i.e. at least 7). Certainty and coverage factors are nearly similar to those of rule 5. 
 
Rule 7: destinations with natural heritage necessarily are classified as at least medium 
All the 54 tourists considering their destination as rural or natural heritage destinations, evaluate them as satisfactory 
(at least score 6).  
 
Rule 8: destinations with no cultural heritage and at most a good warm and welcoming place exhibit at most a high 
general evaluation 
This is the first at most rule, that is actually we are referring to the at most class ܥ݈௧ஸ. The decision makers assign a 
general evaluation of at most score 7 to destinations with no cultural heritage and at most 7 welcome score. The low 
coverage factor underlines that a limited percentage of tourists who ranked a site with at most score 7 consider the 
destination as having a limited cultural heritage and not-so-warm welcoming. 
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Rule 9: medium scored destinations with respect to entertainments, food and beverage opportunities and warm and 
welcoming place have at most medium global score 
This rule covers the case in which medium (that is at most 6) evaluations of both entertainments and food and 
beverage opportunities and warm/welcoming place imply a medium decision criterion.  
 
Rule 10: destinations with no natural heritage and at most high accommodations exhibit at most high general 
evaluation 
Note that in this case the focus is on the role played by the accommodation criterion when a destination has no 
natural heritage. A score that is at most high (i.e. level 8) implies that the corresponding final evaluation is at most 
high. All the 28 tourists considering a destination having no natural heritage and, at the same time, not excellent 
accommodation (score less or equal 8) reach a not excellent overall evaluation (score at most 8). 
 







Support Certainty Coverage 
1 
Green and wild >= 1 
Accessibility >= 10 
>= 10 3 1 0,273 
2 
Green and wild >= 1 
Welcome >= 9 
Things to do >= 7 
>= 9 8 1 0,533 
3 
Art and culture >= 1 
Things to do >= 7 
REGION = BASILICATA 
>= 8 15 0,75 0,395 
4 
Art and culture >= 1 
Attractions >= 7 
REGION = BASILICATA 
>= 8 12 0,706 0,316 
5 
Attractions >= 7 
Eating and drinking >= 7 
>= 7 47 0,979 0,644 
6 
Welcome >= 7 
Things to do >= 7 
>= 7 51 0,981 0,699 
7 Green and wild >= 1 >= 6 54 1 0,607 
8 
Art and culture <= 0 
Welcome <= 7 
<= 7 8 0,727 0,154 
9 
Entertainment <= 6 
Eating and drinking <= 6 
Welcome <= 6 
<= 6 7 0,778 0,412 
10 
Green and wild <= 0 
Accommodation <= 8 
<= 8 28 1 0,373 
 
Summarizing, we can observe that natural resources are a good asset for a small destination while cultural and art 
heritage seem not sufficient to satisfy tourists. But other features of the destinations also matter. The rules detected 
via DRSA suggest how to combine cultural and natural heritage with hospitality features to make the destination 
more attractive identifying the role of adequate services to attract tourists. The next research step will be to study the 
impact of the evaluations released by tourists on the overall evaluation of a destination on larger data sets. 
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